. The sketch map of the designed hierarchically porous structure Nitrogen sorption isotherms were performed to quantify the interstitial porous system. The Fru-40-160 and Glu-40-180 show a little mesopores and macropores. After thermal treatment under 900 o C in the air, the surface area was highly enhanced. Abundant mesopores and micropores appeared, in line with the presence of the hysteresis loop. A dynamic light scattering (DLS) test was applied to measure the sizes of kayexalate micelle and the carbon particle sizes. 0, 16, 80 and 160 mg of kayexalate were dissolved in 50 mL water for the kayexalate micelle sizes. For carbon spheres size measurement, 8 g of fructose, 50 mL of water, 0, 16, 80 or 160 mg of kayexalate were mixed and stirred to a clear solution. And the mixtures were sealed in 100 ml autoclaves. Then they were treated at 160 o C for 2 h. After cooling off, the obtained carbon colloids were centrifuged. The supernatants were taken for zeta potential and particle size measurement. Scheme S1. The ion transfer during the charging process
The conductivity of Fru-40-900 was evaluated using an insulting mould filled with carbon materials. For comparison, the conductivities of graphite and conductive acetylene black was also measured and summarized in Table S4 . 
